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'PART I

THE NEED FORA MODEL OF "PROCESS SPACE"

In light of the fact that the IPPI model of vocational education

was conceived of, in large part, as a means of providing a continuous infor-

mation feedback system for vocational education, the methods by which information

are stored, classified and retrieved, are an exceedingly important aspect of

the model's functioninN.,

The information contained in the model will be provided for the

most part by a representative sample of Vocational Education schools and pro-

graMs. (Census Data will also be included, but minimally where process varl-

ables are concerned. Many uses and users are planned for this Information:

I. USE OF THE INFORMATION BY LEA's: It is hoped that

local educational areas can use this information -

a) to compare their own programs to those of the

sample

b) to revise their programs according to the

information provided by the sample in order to

obtain desired results, etc.

2. USE OF THE INFORMATION BY EDUCATIONAL RESEARCHERS:

a) to reveal statistically significant differences -

I.e., between different teaching strategies

b) to create hypothetical situations by manipulating

the obtained information, etc.

c) to Isolate the significant variables (i.e.,

correlational studies), etc.
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3. USE OF THE INFORMATION BY EDUCATIONAL MANAGERS:

a) to make decisions about the most profitabje

way to allocate funds..

b) to use as a source of continuous information etc.

The process Part of the 10P1 model is undoubtedly one of the most

difficult to deal with from the standpoint of information processing and re-

trieval because of the overwhelming number of variabres4involved in the edu-

cational process. The logical approach to dealing with the problem of process

space was to develop a schema for classifying process variables; the ideal

solution was to develop a model of process space such that the exact location

or address of any process variable or combination of variables could be speci-

fied within that space. It is our opinion that the most important information

about the educational process concerns the variables operating at the level of'

the instructional event (e.g., that part of the educational process involving

the interaction of the student and the teacher in the actual learning process).

Therefore, the focus of our model will be to deal with information at that

level (e.g., descriptions of the actual learning process). For example, the

types of information that we would be most concerned with classifying as vari-

ables and locating within the process model might be: a) the way in which

students are grouped; b) the type of teaching approach used (e.g., teacher vs.

pupil oriented); c) the amount of control that students feel they have over

the learning situation; and d) descriptions of the psychological and physical

environment in which learning occurs, etc.

PART II

THE EVOLUTION OF A MODEL OF PROCESS SPACE

In an attempt to further delineate the part of the IPPI model which

has been designated as "process", we found it useful to think of "process"

-2-
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as an empty space. It then became our task first, to define what we mean by

process space, and second, to ditermine how'this space should be divided up

and with which variables it should be filled. We tentatively defined process

space as'consisting of all elements of the educational experience which -

I) impinge on learning, and 2) are [reasonably] manipulatable by educational-

ists at some level.

The task of dividing up process space was considerably more complex

than that of defining it. In; course of attempting to determine which vari-

ables are involved in the educational kocess and what instruments, if any, are
1

available for ascertainingthe level at which these variables exist, we dis-

f
covered that the process yariables appeared to cluster into one of three pro-

.

cost factors:

I. HumarrFactors - the characteristics, perceptions and

behaviors otpeople involved In the educational process - e.g.,

what theyfe and what they do.

2. Physical Factors - inanimate elements in the process

space. Two categories of physical factors were established.

a) instructional materials - e.g., pertaining to text

books, equipment, etc.

b) school structure - e.g., those things pertaining

to land, buildings, classrooms, etc.

3. Organizational Factors - configurations of process elements

d configurations of interactions among them. Three organizable

dements of process space were identified:

a) human factors - e.g., 20 students per classroom in the

automotive mechanics program. (Note that whenever human

factors are manipulated,-the related variables are classi-

fied under "organization - human factors.")
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b) Physical factors - e.g., a laboratory attached to each

classroom; number of square feet devoted to the auto-

motive mechanics program in a given school.

c) time factors - e.g., number of days in the school year.

d) organizational interactton factors: the interactive or-

ganization of human factors, physical factors and/or

time factors. An example of the interaction of human

factors and time factors would be the number of hours stu-

dents must spend in school each day.

It should be noted that within any process level, organizational fac-

tors encompass both human and physical factors in that all factors in the process

space are subject to organization.

As previously mentioned, the human factors part of the process space

Is subdivided into three categories in our model:

I. personal characteristics - this category includes all

information which describes the personal attributes of people

involved in the process.

Classes of information in this category would be:

a) biographical data - e.g., age, sex, years of teaching

experience, personal and parental educational level

attained,*etc.

b) personality data - e.g., scores on various personality

tests.

c) abilities data - e.g., verbal and non-verbal I. Q.

scores, special ability scores.

d) data on attitudes, interests, beliefs, etc.

-4-
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2. perceptions - included in this category are any data which

describe how the educational process (e.g., the environment, in which

the process occurs) is perceived by those people who participate in it.

Such as:

a) measures of social climate within schools or programs.

b) measures of organizational climate within schools or programs.

c) measures of press, within schools or programs.

d) measures of needs of students and teachers, etc.

3. behaviors - descriptions of or data concerning those things

done by persons involved in the educational process. Subcategories of

behaviors are:

a) decisional behaviors - the decisionS which different role

incumbents within the educational process make about process

variables. In,later papers, the relationship of role in.=

cumbents as decision makers will be extended to apply to all

segments of system space in that the same role incumbents at

the various hierarchical levels discussed at a later point in

this paper are constant throughout the system. (The actual

role incumbents will be discussed at a later point In the

paper.) The decisions made by the human factors In the

process space-determine what the physical and organizational

variables within the process space will be. For example,

the decision to have a building of a certain size (physical

factor) is determined by human factors involved in the

educational process. Thus, human factors exert their in-

fluence upon and in fact determine all other factors within

process space.

-5-
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Three.decision-types can be identified:

I) Joint decisions - those which are made by more

than one role incumbent and are subject to veto

by all persons at any level who are involved in

the decision makrng.

2) decisions made with consultation - those decisions

made essentially by one role incumbent who consults

to some specified degree with another role incumbent

at any level. (Note that only the actual decision

maker can exercise veto power in this type of

decision making.)

3) decisions made without consultation - those decisions

which are made solely by one role incumbent.

b) operational behaviors - the acts performed by the various

role incumbents in the educational process, e.g., making

policy, administering policy, using a particular teaching

approach, etc.

The interactive nature of the human factors part of the process space

and the physical and organizational factors parts is reflected by the way in

which variables are stored within the process space. Each process variable is

stored in two parts of the process space: a) in the human factors part according

to who (e.g., which role incumbent) made the decision which determined that vari-

able, and b) in the physical or organizational factors part according to which

of these two factors and whom (e.g.,. which role incumbent) the actual occurrence of

that variable involves. (Note that each physical and organizational factor

represents a decision; all information tored in process space Is therefore con-

nectable to human factors.) The human factors storage place of the. decision

1 0



(e.g., who made it) is cross-referenced to the physical or organizatiooal

factor storage place of the decision (e.g., what and whom does it involve),

and vice versa. This dual classification system enables the user to get at

process variable information In two ways. He can get a. picture of the de-,

cisions about variables made by a particular role incumbent by retrieving in-

formation stored in the human factors decisions category, and he can get at

information aboUt the occurrence of process variables by retrieving informa-

tion stored in the physical or organizational factors categories.

Since human factors determine physical and organizational factors

by virtue of their decisions, one can think of the human factors part of the

process space as representing the unplanned part of the process, and the phys-

ical and organizational part of the process space as representing the planned

process. In summary, each variable in the process space is referenced by

a) a causal decisional factor - Who made the decision concerning the existence

of that variable in the process space ? -- -end, b) a learning-occurrence factor

- Which part of the planned process does this variable occur in and whom does

It involve? If a decision is madeat one level but actually occurs at a loner

level in the educational hierarchy, then it reptesents a "given" at the level at

which it occurs in that the behaviors of the role incumbents at the level at which

it occurs are constrained by this decision.

Once the major factors involved in the process space had been

Identified, it became evident that these factors could be discussed at differ-

ent levels within the process space depending upon the particular role incum-

bents involved at each level and their behaviors. A preliminary breakdown re-

vealed two major levels - state and local., We broke down the local level into

three separi4e levels, leaving us with a total of four process levels. The

levels are:
_A
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I. State Over All Schools (SOASs) - the level which encompasses

factors which occur at or effect all schools and programs within the

state.

2. Local Over All Schools (LOASs) - the level involving all

factors which occur at or effect all schools in a given locality.

3. Local Over All Programs Within A School (LOAPWaS) - the

level involving all factors which occur in or effect all programs within

a school Ina given local area.

4. Local Within A Program Within A School. (LWaPWaS) - the level

involving all factors which occur In or effect all programs within a

school Ina given local area.

It should be noted that this is a hierarchical arrangement of levels

within the process space. Each level below the state level is actually a sub-

Akil: of the state level, and each level encompasses al.i other levels below it-

Stlf. As previously mentioned, decisions made by human factors across any

level of process space act to constrain decisions made by human factors below

that particular level. If no decision Is made at a higher level (e.g., state

level), then human factors at_a lower level (e.g., local level) are not con-

strained in their decisions. The interactive nature of the process model as

describid in this paper is depicted In Figure 1.

Examples of the various role incumbents at each level are given in

role 1. (Note that role Incumbents within each level can interact; since

tkere are 5 role Incumbents at each level, there are 120 possible com-

inations of role incumbents at each level.) Combinations have beep omitted

*!1!!

{or reasons of space, but the actual model does account for them.

In summary, we conceive of the process space as an interifiC!tive two-

elilensional entity divided vertically into three columns of procEA4 factors

-g-
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and horizontally into four hierarchical levels. The model of process space

described in this paper Is depicted in Figure 2. In the next section of the

paper, the use of a numbering system for process space will be explained.

PART III

A SUGGESTED INFORMATION-ADDRESS SYSTEM FOR STORING

CLASSIFYING AND LOCATING INFORMATION IN THE PROCESS SPACE

The model of process space was set up basically to provide an effi-

Cient method for dealing with process information. It would be most efficient

to be able to store Or retrieve a bit of process information by knowing exact-

ly where In the process space this bit of InforMation belongs (e.g.. its

40address"). In order to attain this level of efficiency within our model, a

suggested numbering system has been set up so that a seven digit number fully

describes any location within the process space (see Table 2). The first num-

ber in the address specifies the process level (e.g., 2 = local over all

schoOls leyel). The second, third, and fourth numbers specify the particular

role incumbent eit that level (e.g., 002 = Administrators). The fifth number

specifies the particular process factor involved (e.g., I = Human Factor).

The sixth number refers to a category within that factor (e.g., 3 = Behaviors).

' The seventh number in the address specifies which subcategory, if any, within

that factor Is involved (e.g., 2 = Operations). (Note that only the Human

Factors category "behaviors" is divided into subcategories. The absence of .a

subcategory is indicated by a "0"). ThuS, address #2002I32 specifies the

cation of information concerning the operational behavior of administrators at

the local-over-all schools (LOASs) level; this address would be used to either

store or locate that particular type of information .4AI I variables located

in "Givens" addresses In Figure 2 are variables which have been decided at a

level above where they actually occur. Thus, if an administrator at the state
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1

level decides that alt students in a given local area should attend school for

five hours per day, the variable "number of hours students attend school each

day", (an organization of human and time factors variable) would be located in

the learning-occurrence address #2003350; this address would Indicate that this

variable represents a "given" at the LOASs level. By looking at the "givens"

category at any level one can get an idea of the constraints on decisions at

that level.

PART IV

A SUGGESTED SYSTEM FOR CLASSIFYING

AND STORING PROCESS INFORMATION

The information storedinthe process addresses depicted in Figure 2

would consist of the process variables whiCh were investigated in the sample.

For purposes of computer storage, it is suggested that each variable be identi-

fled by a number (e.g., variable #24 might 'be the number of students working

on a clutch). A number would also be assigned to each variant of ;-15 variable;

one student per clutch might_be identified by a number I, two students per

clutch by'a number 2, and 3 or more students per cluh by a number 3, etc.

Thus, variable 24-2 would refer to the variable "two students working on a

clutch." (An Index of all the observed variables and their variants in the

sample data would be compiled for users of the system. This index will be more

fully described in Part V.) This variable, having been observed in the sample,

.would then be stored in the two separate, cross-referenced procestaddresses

discussed in Part II; I) a human factors decisional behaviors address indicat-

ing which role incumbent at what level determined that variable; and 2) a

physical or organizational factors address indicating which physical or

-14- 18



organizational factor and which role incumbent(s) at what level the occurrence

of that variable involves. (Nate that all human factors variables, excluding
4

decisional behaviors, are stored only in human factors addresses and serve

mainly to describe role incumbents). Each recorded variable would be subscrip-

ted with the other address in which it is recorded, the type of decision that

determined it and a profile code identifying the school, program, block and

unit in which the variable was observed. (Most of these items have been pro-

vided with OE code numbers). If particular behavioral objectives are related

to this variable, these would also be identified in the code.

A simple example would be that during the collection of sample data

an investigator observes that in the automotive program in Country' Vocational

High School--the power train block of this program, the clutch unit--there are

two students working on a clutch, (a policy determined solely by the head of

the automotive mechanics program), and the behavioral objective to be achieved

is that the student be able to assemble the clutch. The Investigator would

than store variable,24-2 (two students per clutch) at the following addretses

(see'Figure 2 and Table 2).

I) address #4002131 - indicating that this variable was

determined by the administrator at the LWaPWaS level.

(Variables stored In decision category addresses

would also be subscripted with a code indicating how

the decision was made--e.g.., a decision made without

consultation might be identified by a #3).

2) address #4003360-74ndlcating that this is an.organiza-

tion of human and physical factors variable and it

involves students at the LWaPWaS level.

1

Thls Is a hypothetical High Schoo

-15-
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The investigator wound then consult listings of identifying codes for schools',

programs, blocks, uni+1 and objectives. _Country Vocational High School might

be High School #06; the automotive mechabib% program #17.0302; the power, train

block #01; the clutch unit #04; clutch assembly might bb ..havioral objective

#01. (See Figure 3 for an example of classification at the within schouis

level of process space.) The investigator would also note that a decision mod.

by one roleincumbent without consultation is classified as a decision-type 03.

The information that he would store at the two addresses described above would

then be--1) the variable number, 2) a subsct-ipt containing - -a) an identifying

ptofile code, b) the alternative address for this variable, and c) the type of

decision that determined this variable. For example, the type of information

stored at address #4002121 (administrators! decisions at the LWaPWaS level)

might be as follows:

24-2 input product impact

data data data

06:17.0302:01:04:01:4003360:3 addresses addresses addresses

The variable number is subscripted with an information profile. The first 14

numbers are the identifying profile code -- school, program, block, unit, be-

havioral objectives; the next 7 numbers give the alternative process address

of this variable; the last number indicates the type of decision that deter-

mined this variable. Other information stored at this process address would

indicate linkages between; this process variable and related input product and

impact data. Intersystem linkages are more fully discuSsed in Occasional

Paper #3.

1 The question of the confidentiality of information pertaining to a particular
school Is as yit an unresolved question which will require further thought.

-16-
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Massachusetts Department of Education = SOASs level

Local School Department = LOASs level

Country Vocational H. S. (School #06)=LOAPWas level

IWAPWaS laval

AutOmotive Mechanics (Program #17.0302)

Power Train (Block #01)
qIIMMM

Clutch (Unit #04)

Clutch Assembly
(Behavioral Objective #01)

.

FIGURE 3: Classification within the LWaPWaS level of process space
(with identifying code numbers).
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PART V

A SUGGESTED SYSTEM FOR RETRIEVAL OF PROCESS INFORMATION

A. The Process -Space Index

Once information from the sample has been stored in process addresses,

a system must be developed which allows. someone who wishes to use the system

to get at this information. For this purpose, it is suggested that an index to

the system be developed. As previously mentioned, it was suggested that process__

variables be stored in a dual classification system according to - -I) the role

incumbent who determined the variable, and 2) tSi, physical or organizational

factor and role incumbent that the actual occurrence of the variable involves.

It Is suggested-that the reference Index be divided into two sections. The

.first section would list all of the role incumbents at each of the four levels

and the addresses at which information concerning their personal charActeris-

tics, perceptions and behaviors is located. This section of the index might

resemble the Human-Factors section of Figure 2. Also, this section of the index

would enable users of the system to--1) get information about the characteris-

tics and perceptions of the role Incumbents whose decision making Is respon-

sible for process variables, 2) obtain a read-out of the entire array of

process variables which a particular role Incumbent decided, (Each role incum-

bent would be identified by a four digit code number, the first digit specify-

ing level; the second, third and fourth digits specifying role).

The second section of the process-space index would contain a list

of all of the variables and variants of these variables investigated in the

sample. (The variables and variants might be catalogued according to the pro-

gram in which they were observed. Within each program variables might be fur-

ther catalogued according to whether they involved physical or organizational

-18-
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factors.) Next to each variable would be the learning-occurrence address

(e.g., physical or organizational factors address) of that variable and its

variants.

In order to retrieve information from the system, a user would have

to fill out a form specifying the particular information which he is inter-

ested In. The form might be 'set up as illustrated in Table 3. (Note that

along with the process-space index, the user would have to be provided with

lists of code numbers for sample schools, programs, blocks and units as well

as a list of code numbers for behavioral objectives). The information on the

Process Variables Profile Form would then be keypunched onto computer cards

and fed into the computer. The computer would contain a program which would

match this variable profile to .a similar profile in the computer. All of the

information contained In the matching variable profile would be printed out

for the user. (The type of information stored at the various process addres-

ses was explained\in detail in Part IV). Provisions will be made for the user

to indicate the extent of the information which hie wants. For example, by fill-

ing in a zero for any of items 3 through 7, the user might indicate that he Is

not specifying any particular information code and therefore would receive all

information at the process address which he specified (e.g., if the user

wanted information about a particular variable In one program throughout all

schools in the sample, he would fill In Item 3 in the Process Variables Pro-

file Form with a zero and specify the code for the particular program which he

is interested in. By-filling in a_+ sign, the user might Indicate that he does

not want the information for that item reported to him. At this point, it is

essential to note that this is a suggested system for information storage and

retrieval; the actual system will be developed by Mr. Breslow at a future point.
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S. Examples of the Use of the Suggested Process Index

For the sake of simplicity, the same type of practical example that

has been offered throughout the paper will be used to illustrate how the pro-

cess-index system might actually be used. Suppose that the administrator in

a particular LEA has limited funds for purchasing equipment for the;automotive

mechanics program throughout his area. He had previously established the pol-

icy that only .one student at a time will be allowed to work on a clutch in

order to achieve the behavioral objective of clutch assembly. However, now,

due to limited funds and rising enrollment, the administrator is considering

changing this policy so that two students at a time will work on a clutch

(rather than purchasing more equipment). He "would like to know all of the in-

formation accumulated in our sample data about the variable "two students per

clutch;" he is particularly interested In knowing whether students trained III

this manner are capable of achieving the same behavioral objectives as stu-

dents who worked individually on clutches. He would use the second section of

the Process Index (the list of variables and their process addresses) to fill

in the Process Variable Profile Form. After the form was processed, he would

receive a printout of all information with a matching process profile. The

LEA administrator could then make a decision about the number of students al-

lowed to work on a clutch on the basis of this information. (Note that be-

cause of the dual classification system of information processing, the admini-

strator-wouid-atso-be-provfded-with-the-addressTof*Jhformatton-concernfing-the-

role incumbents in the sample who made decisions about the variable "two on a

clutch", and the information about the variable "two on a clutch" would also

include the address of the role incumbent who determined this variable.)

This same, LEA administrator might also be interestecl in comparing
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his role as a decision maker to that of admtalstrators in sample school

districts similar to his own. In order ter.otkt a' in this type of information,

he would consult the first section of the ProCess Index (the list of ratio in-

cumbents at ea'ch of the four process levels with corresponding process ad-
.

dresses) and fill out the Process Variable Profile Form. The computer would

supply him with the information matching the specified process profile at the

specified process address. The LEA administrator could then use this infor-

mation to form comparisons between his role as an administrator and the role

of others In a similar position.

PART VI CONICLUSJON-

It is hoped that the suggested model of process space developed

this paper can adequately deal with the process section of systems space.

The measurement of process variables instrumentation) will be dealt with in

Occasional Paper #11. At this point, we are working on a system for keying

InStruments into the process model. Economic aspects of process space will

be discussed by Dr. Downey in Occasional Paper #5. In addition, Occasional

Paper #5 will deal with the static delineation of the rest of systems space

(input, product impact space). The linamic aspects of systems space will

be discussed in Oc sional Paper #6.

r.

C
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I. Decision -Type -

GLOSSARY OF SELECTED TERMS

claSsification of a decision according to one of

three ways in which the deCision was made.

a) joint - decision made by two or more people ail with

equal power in the decision-making process-

2. Givens

b) with consultation - decision made primarily by one

person, but with consideration of the opinion of another.,

c) without consultation - decision made by one person only.

those variables which have been decided at a higher

level in the educational process but actually occur at a lower

level and therefore represent constraints on the role. incumbents

at the lower level.

3. Instructional Event -that part. of the educational process involving the

interaction of the teacher and student in the actual learning

process.

4. LEA local educational agency.

5. Process Factor - one of three factors involved in process space.

a) human factors - characteristics, perceptions and behaviors

of persons involved in the educational process.

b) physical factors - inanimate elements in the process space:

school structure and instruct tonal material elements.

c) organizational factors - configurations of process elements

(process factors and time) and configurations of their

interactions.

6. Process Level - one of the four hierarchical levels within process

space.



a) State Over All Schools '(SOASs) - the_level which encompasses

all factors which occur at or effect all schools and programs

within the state.

b) Local Over All schoois(LoAss) - the level involving all fac-

tors which occur at or effect all-schools in a given locality.

Local Over All Programs Within A School (LOAPWas) - the level

Involving all factors which occur in or effect all prograMs

within a school in a given local area .

d) Local Within a Program Within a School (LWaPWaS) - the level

involving all factors which occur.in or effect all programs

within a school in a given local area.

7. Process Space - that part of the IPPI model of education dealing

with instructional events and the' people involved with them.

8. Role Incumbent - an individual who operates in a specified manner

within one of the hierarchical levels of system space.

9. Process-Space Index -a two-section index used to retrieve information

stored in process addresses.

10. Process Variable - anything within the process space which can be

quantified.
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